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spectrometry (ICP-MS)
. Ploidy was a significant determinant (logarithm of the odds ratio for linkage = 28) of leaf K concentration, accounting for 57.2% of the variation in the RILs, and increased K by 32% compared with the diploids (Fig. 1B) . A diploid Wa-1, derived by haploid induction (5), had reduced leaf K and Rb concentrations (Fig. 1C and fig. S1B ), confirming that tetraploidy increased leaf K. A minor portion (9.9%) of the variation in leaf K in the RILs was accounted for by a quantitative trait locus (QTL) on chromosome 2. Wa-1 contributed the allele for increased leaf K. No obvious candidate genes are present in the genomic region of this QTL.
We used flow cytometry to identify two additional natural autotetraploids, Bla-5 (from Blanes, Spain) and Ciste-2 (from Cisterna di Latina, Italy), from a screen of 344 accessions (table S1) (4) (see also supplementary materials and methods). These autotetraploids also had elevated leaf K and Rb compared with the diploid Col-0 and with Bla-3 (from Blanes, Spain), a close diploid relative of Bla-5 (Figs. 1D and fig. S1B ). To test for genotype by ploidy interaction, eight diploid and colchicinedoubled tetraploid pairs were evaluated for leaf K and Rb. All autotetraploids were phenotypically similar to their diploid progenitor, and all eight had elevated leaf K and Rb (Fig. 1E  and fig. S1B ). Examination of haploid Col-0 and Ler, prepared by haploid induction (5), revealed that haploidy reduced leaf K compared with diploid progenitors (Fig. 1F) . Thus, leaf K in A. thaliana was directly related to ploidy level. We used reciprocal grafting (6) to show that the elevated leaf K and Rb observed in tetraploid Col-0 was present in diploid leaves on shoots grafted to tetraploid roots (Fig. 1G  and fig. S2 ), whereas leaves from tetraploid shoots grafted to diploid roots showed the same leaf K as diploid Col-0 (Fig. 1G and fig. S2 ). These results establish that leaf K is controlled by root ploidy, independently of the ploidy of the shoot.
Increased K/Na ratios enhance salinity tolerance in plants (7) . We grew diploid and tetraploid Ler, Col-0, and Wa-1 with nutrient media supplemented with 200 mM NaCl. Plant survival after NaCl treatment was used as a measure of salinity tolerance (6) . Tetraploids showed an increased rate of survival compared with diploids ( Fig. 2A) . In a separate experiment, tetraploid NaCl-treated plants were shown to have elevated leaf K and reduced Na compared with diploids (Fig. 2, B to D) . This suggests that enhanced salinity tolerance in tetraploids was associated with both elevated leaf K and reduced leaf Na accumulation. To assess the reproductive success of tetraploids and diploids in a saline environment, Ler, Col-0, and Wa-1 plants were grown to maturity with sublethal salinity treatment (100 mM NaCl) and seed production was determined as a proxy for fitness. In the untreated controls, the diploid cytotypes for all three genotypes produced more seeds than the tetraploids (P < 0.001) (Fig. 2E) , as observed previously (4) . As expected, salinity treatment reduced the seed production of all genotypes, regardless of cytotype (P < 0.001), though there was no significant interaction between genotype and salinity treatment. On the other hand, the interaction between cytotype and salinity treatment was significant (P < 0.001), with tetraploids of all genotypes producing significantly more seeds than diploids under elevated salinity (P < 0.001) (Fig. 2F) . Thus, polyploidy can provide a reproductive advantage in saline environments.
Soils with high Na concentration are prevalent in many regions of the world. We propose that under saline conditions, polyploids, with their improved ability to accumulate K and exclude Na, may have a fitness advantage that could contribute to the establishment and persistence of polyploid populations. (table S2) , which identifies a significant two-way interaction between salinity treatment and cytotype (P < 0.001), but no significant interaction between salinity and genotype (P = 0.051).
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